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ABSTRACT
Parkinson's Disease (PO) is a common neurological disorder affecting
elderly people. Patients suffering from PO typically display three cardinal signs:
tremor, rigidity, and bradykinesia. As the disease progresses, secondary
symptoms develop. These cardinal signs and secondary symptoms decrease
the patient's abilities to function during normal daily activity.
Physical therapists are specially trained in the evaluation and treatment
of persons with movement disorders such as PD. Research demonstrates
success in the treatment of PO when physical therapy services are utilized.
Physical therapists educate patients and their families about PD. Via exercise,
physical therapists prevent the onset of complications and improve the overall
fitness level of the patient with PD.
The first purpose of this independent study is to educate the reader
about the pathology and treatment of Parkinson's Disease. The second
purpose is to develop a home exercise regimen and instructional videotape
which will help prevent complications of PO and improve the overall fitness level
of the PO patient.
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CHAPTER I
INTRODUCTION
Harry Truman ... Mao Tse Tung ... Adolf Hitler. .. Most people
recognize these names as belonging to men who have helped shape world
history. What most people do not know, however, is that each of these
renowned men suffered from Parkinson's Disease. 1
Parkinson's Disease is one of the most common brain disorders among
elderly people, second only to stroke. Parkinson's Disease has a prevalence of
160/100,000 people in the United States. 2 Because Parkinson's Disease (PO)

has an unknown etiology, it is difficult to determine individuals who will be most
commonly affected. There is no evidence indicating PO is genetically
transmitted. Neither is there evidence PO is correlated with gender, race,
geographical area, or socioeconomic factors. Research does show, however,
that the prevalence of PO increases with age. 3 The 1990 United States census
shows that the number of people entering their fifth decade of life will increase
phenomenally in the next 10 to 20 years.4 As this is the time when PO most
often presents, the number of persons diagnosed with PO will also likely
increase significantly (Table 1).

1
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Parkinson's Disease is a chronic, degenerative disease of the brain.
This disease affects areas of the brain which control movement, posture,
coordination, and balance functions. Primary symptoms include tremor,
stiffness, slowness of gait, decreased coordination, and difficulty with balance
and walking. As PO progresses, secondary symptoms develop. Secondary
symptoms such as depression, senility, postural deformity,
speech/swallowing/breathing difficulties, dizziness during standing, and voiding
difficulty are common. 2 ,5 Each of these symptoms result in decreased function
during normal daily activities. Because PO seriously affects normal daily
activities, there is an urgent need to help patients prevent further complications
and maintain/gain functional abilities for daily life activities.
Physical therapists are specially trained in the evaluation and treatment
of person's with movement disorders and are capable of treating patients with
PD.6 Physical therapy intervention in the treatment of PD is useful for three
reasons. First, physical therapy intervention helps educate patients and their
families about the pathology and symptoms of PD. This education helps the
patients and their families understand exactly what is happening in the body
and what can be done to promote optimal health under the limitations of PD.
Second, physical therapy intervention uses therapeutic exercise to slow down
the loss of functioning which commonly occurs with PD. Third, physical therapy
intervention helps improve the overall fitness level of the Parkinson patient. 6
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PO patients need a means to improve/maintain their functional levels as
effectively and as cost-efficiently as possible.
The purposes of this independent study are threefold. The first purpose
is to educate the reader about Parkinson's Disease. The second purpose is to
develop an exercise regimen that can be completed outside the physical
therapy clinic on an independent basis via videotape cassette. The third
purpose is to develop a home exercise videotape demonstrating these specific
exercises which help prevent complications of PO and improve the overall
fitness level of the PO patient.

CHAPTER II
PATHOLOGY
Parkinson's Disease is a chronic, degenerative, neurological disease
affecting areas of the brain which control motor activities. The extrapyramidal
system in the brain controls the motor activities of voluntary muscles. This
system has many centers which begin the chain of commands from the
cerebral cortex to the final common motor path (muscles). This system
operates on a subconscious basis.
PD is most commonly associated with severe destruction of the basal
ganglia structures within the extrapyramidal system. 7 ,a The basal ganglia is
composed of such structures as the putamen, globus pallidus, caudate nucleus,
ventral anterior nucleus of the thalamus, and the substantia nigra.7 ,g The nerve
cells of the substantia nigra send long thin fibers upward to connect the basal
ganglia with the corpus striatum; this is called the nigrostriatal pathway.10
Specifically, the pathological manifestations of PD occur due to the
degeneration of neural cells in the substantia nigra.
The substantia nigra normally produce a neurotransmitter called
dopamine. 6 A neurotransmitter is a nerve message transmitting chemical that
must be present in just the right concentration in order to produce the desired
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physiological response. Dopamine made in the cells of the substantia nigra
travel up the nigrostriatal pathway to act as chemical message transmitting
signals to the nerve cells in the striatum. The dopamine is then stored in the
striatum. When the substantia nigra neural cells are injured and cannot
produce enough dopamine, there is a deficiency of dopamine in the basal
ganglia. 10
The basal ganglia has two main neurotransmitters. These
neurotransmitters must be in balance in order to produce normal motor
functions. Acetylcholine (Ach) is the excitatory neurotransmitter of the basal
ganglia, whereas dopamine is the inhibitory neurotransmitter of the basal
ganglia. When dopamine is depleted, Ach becomes the dominant
neurotransmitter. When Ach is dominant, it produces a rapid firing of cells in
the basal ganglia. 8,g If this neurotransmitter imbalance is severe enough; i.e.,
dopamine is deficient by at least 70%, symptoms of Parkinsonism occur.8

CHAPTER III
SIGNS AND SYMPTOMS
In general, manifestations of PD occur in the fifth decade of life. l1
Diagnosis of PD is based on the patient's pathological manifestations as well as
results from an MRI (Magnetic Resonance Image).12 There are three cardinal
signs which physicians look for when making a diagnosis for PD: 1) tremor,
2) rigidity, and 3) bradykinesia. 1-12 At least two of these three primary

symptoms must be present before the diagnosis can be made. 2
Seventy percent of Parkinson patients demonstrate a resting tremor?
Tremor is produced by alternating activity of antagonist muscles at a rate of
four to six times per second. Diagnosis is based on frequency and amplitude of
the tremor as well as conditions under which the tremor comes and goes. 2 The
onset of the resting tremor is often the first recognizable symptom that causes a
person with PD to seek medical advice. Typically, resting tremor begins in one
of the hands. As the disease progressively worsens, the tremor will occur in
the foot on the same side of the body as the involved hand. Then the tremor
will become bilateral in the hands and feet and may progress to the jaw and
tongue muscles. 13 Resting tremor disappears during voluntary action.
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Tremor ultimately limits the speed with which PO patients can control
movement. 6
Muscle rigidity is the second cardinal sign physicians use to diagnose
PD. Rigidity is defined as a uniform resistance to passive movement, evident
throughout the range of motion. 7 The patient may be aware of the muscular
rigidity as a sense of general stiffness or achiness. Generally, rigidity occurs in
all types of voluntary muscles, but is more evident in the flexor muscles?
Rigidity is a major contributor to the typical Parkinsonian posture: flexion of the
neck, trunk, knees, elbows, wrists, and metacarpophalangeal joints of the
hands. This posturing may lead to back pain or pain in various joints in the
body.
Bradykinesia is the third cardinal sign physicians use to diagnose PD.
Bradykinesia is described as the slowness and poverty of voluntary movements.
Bradykinesia may include a delay in initiation of movement and difficulty
performing rapid and alternating movements. 10 Persons with PO often have
problems performing movements healthy people make without effort. PD
patients are slower and less accurate and often times the patient becomes
embarrassed because he cannot perform activities as fast as others. This
embarrassment may prevent the Parkinson patient from participating in many
activities.
As PO progressively worsens, secondary symptoms present. As
mentioned previously, patients develop the typical flexed Parkinsonian
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posturing. 13 This posturing creates problems because the patient's muscles
become so cramped from maintaining this type of posture throughout the day
that headaches, backaches, and other muscle and joint aches are common. A
decrease in arm swing and stride length during gait contribute to balance
problems. PD patients often develop what is known as a "festinating" gait. 13
This is described as a pattern of rapid, shuffling mini-steps. The patient has a
tendency to lean forward in an effort to "catch up" to himself during this gait
pattern, and ultimately the patient falls forward unless caught by someone.
Another symptom of PD is called "freezing.,,13 Freezing occurs when the patient
is walking along very nicely when all of a sudden he/she cannot lift one of
his/her feet. The foot actually seems glued to the floor for a few seconds.
Other secondary symptoms that occur with PD are: loss of facial
expression, micrographia or small handwriting, bowel/bladder dysfunction, skin
problems, visual problems, speech and swallowing problems, decreased
motivation, and mild depression. 14 Drug therapy may provide some relief of
signs and symptoms which occur in the patient with PD.

CHAPTER IV
DRUG THERAPY
There are two main types of drugs used in treatment for PD. There are
the anticholinergic drugs and there are the drugs that replenish or mimic the
effects of dopamine. 10
All of the anticholinergic drugs work by blocking the reaction of
acetylcholine (Ach). Anti means "against," ergic means ''work like"; an
anticholinergic drug is thus one that "works against" or inhibits Ach.10 The
problem with administering anticholinergic drugs is that they act like hormones.
When a hormone gets into the bloodstream, it affects all areas of the body
causing problematic side effects such as nausea, dizziness, and vomiting.
Another problem with anticholinergic drugs is that a toxic effect can occur on
the bone marrow, resulting in a lack of white blood corpuscles. 14 Also,
anticholinergic drugs increase dementia problems in the PO patient. 14 Resting
tremor is the most responsive symptom to anticholinergic drugs. 15,16
The most effective drug treatment is one that replenishes or mimics the
effects of dopamine. 13 Dopamine plays two roles in maintaining health,
depending on where it is manufactured. It can be made either in the nervous
system, where it functions as a neurotransmitter, or it can be made in areas
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other than the nervous system, in which case it functions as a hormone. The
problem with PO is that there is an insufficient amount of dopamine produced in
the nervous system due to the death of the neural cells in the substantia nigra.
And since neural cells cannot be rebirthed, the only viable option for adequate
dopamine synthesis for PO patients is dopamine production in areas other than
the nervous system. Unfortunately, dopamine released into the bloodstream is
not able to cross the blood-brain barrier.
In order to overcome the inability of dopamine to cross the blood-brain
barrier, scientists use a chemical building block of dopamine called
Levodihydroxyphenylalanin (L-dopa).1o L-dopa allows unlimited entry of
dopamine across the blood-brain barrier. 10 When administered alone, however,
L-dopa does not give the brain significant amounts of dopamine, so L-dopa is
usually given in conjunction with another drug called Carbidopa. Carbidopa
blocks the degradation of L-dopa in the body and helps 80% of L-dopa to cross
the blood-brain barrier to reach the brain cells. 10 The mixture of L-dopa and
Carbidopa is more commonly referred to as Sinemet. 1o Sinemet provides
effective relief from muscle rigidity and dyskinesia. 8 A proper dosage and
scheduling of drugs is individually determined by the physician and the patient.
Although drug therapy can help PO, it can cause increased problems for
the PO patient. Side effects from the drugs can cause adverse reactions such
as dryness of the mouth, confusion, dizziness, dyskinesias, depression,
dystonias (fixed posturing), visual hallucinations, paranoia, decreased
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responsiveness, etc. 8,15,16 These side effects increase a patient's chance of loss
of balance and falling tendencies, making it unsafe to perform normal daily
activities. These symptoms also cause postural changes and movement
problems similar to the disease itself. These problematic side effects make it
difficult for the patient to gain any functional activities.
It is also important to know that drug therapy does not cure PO.10,14 The
disease continues to progress despite drug therapy intervention. As the
disease progresses, problematic symptoms increase or new symptoms emerge
making it extremely difficult for the PO patient to function effectively during daily
activities.
These shortcomings of drug therapy warrant the need for other possible
treatment interventions. Physical therapy, in conjunction with drug therapy, is a
more successful treatment intervention for patients with PO. 3,8,13

CHAPTER V
PHYSICAL THERAPY
Physical therapy (PT) is an appropriate intervention in the treatment of
PD. Research shows significant benefits for the PO patient when utilizing PT
services as well as drug therapy for treatment. Also, the motor learning therapy
suggests successful treatment for Parkinson patients when treated by physical
therapists. Physical therapists know specific exercises which help combat the
complications which occur with PO, and the therapist can determine a specific
exercise regimen to meet the individual patient's needs.
Rationale
In one research study, Formisano et al 21 concluded there was an
improvement in the functional performance of PO patients when PT services
were used in conjunction with drug therapy in a comprehensive treatment
program for PD.21 Their research consisted of 16 patients who were given
physical therapy services and drug therapy, as well as a control group of 17
patients who were given only drug therapy. The two groups were homogenous
with regard to age, disease duration, severity of symptoms, and
antiparkinsonian drugs. Daily living activities were studied as we.ll as specific
timed activities. PT treatment lasted one hour, three times per week for four
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months. Exercise such as passive range of motion to the extremities, on
ground roll exercises, quadruped position exercises, alternate exercises for the
four limbs, and deep breathing exercises were performed by the patients, as
well as timed exercises such as walking for 10 meters, walking around a chair,
18-hole pegboard test, and fitting cube tests. These tests were rated according
to the clinical rating scales and the motor performance tests. At the end of the
, study, patients treated with PT showed greater improvements than the control
group in both the clinical rating scales and the motor performance tests.12
These results demonstrate that PT can have beneficial effects for the Parkinson
patient's abilities during functional daily activities. This study's conclusions are
consistent with previous studies, which suggest the usefulness for PT in the
treatment of PO. Bilowit, Ooshay, and Palmer et al 17,18,19 suggest early and
specific PT results in positive outcomes for functional activities for the
Parkinson patient.
Another benefit of PT in the treatment of PO is that appropriate exercise
may increase L-dopa absorption. In the study done by Carter, Nutt, and
Woodward,20 ten L-dopa treated PO patients with motor fluctuations participated
in aerobic exercise using the cycle ergometry to obtain their maximal heart rate
and level of fitness. The subjects were given their normal oral dose of Sinemet
minutes into the cycling period. The subjects cycled for 35 minutes. Three of
the ten patients showed increased levels of L-dopa absorption during exercise.
Two of the ten patients had no change of L-dopa absorption levels. Five of the
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ten patients had faster L-dopa absorption rates at rest. The results of this study
show that exercise can affect the response of PD patients to Sinemet,
increasing L-dopa absorption. 20
Motor Learning Theory
In order to accomplish positive results in functional activities, the
Parkinson patient needs to progress through the learning process. Learning
can be defined as: a change in the internal state of an individual that is inferred
from a relatively permanent improvement in performance as a result of practice.
Psychomotor learning, or the acquiring of perceptual or motor skills, is a way in
which Parkinson patients can be trained to acquire skills for functional activities.
Psychomotor learning occurs in three phases: 1) cognitive, 2) fixation, and
3) skill acquisition. 21
The first phase is the cognitive phase, in which the learner acquires the
principles of the task to be accomplished. Physical therapists can facilitate the
cognitive phase of learning for the Parkinson patient through demonstration,
verbal instructions, and manual guidance. Physical therapists should stress
correct performance during demonstrations to give the patient an accurate
reference of correctness. Demonstration can be given through demonstrators
or audiovisual materials such as Videotapes. Physical therapists can also
verbally describe the tasks that the patient will be accomplishing. The patient
can then verbalize the task back to the therapist to assure internalization
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of the task. Manual guidance is another training strategy during the cognitive
phase. The therapist's hands can guide the patient's body to move correctly.21
The second phase is the fixation phase. The fixation phase works at
achieving a goal through repetition and utilization of feedback. Feedback is
essential because "practice does not make perfect" without feedback. It is
usually best if the physical therapist intervenes immediately when movement
errors occur. This stage calls for repetition of the desired movements using
proper technique. A key problem in the fixation phase is motivation for the
patient. The patient must fully understand the purpose of the task at hand and
want to master it. Planning a treatment program and goal setting that involves
the patient can greatly enhance the desire to achieve those goals. Motivation is
also achieved through positive feedback. The therapist may take the

\
"cheerleader" role as the patient performs his exercise program, encouraging a
patient to keep going when the patient may not feel like doing more, or
encouraging the patient that they are performing the exercises accurately.21
The final phase in motor learning is skill acquisition. The skill acquisition
phase is when an individual is able to demonstrate a skill in a highly efficient
manner without the concen\fation needed earlier. Movements are refined and
highly coordinated. This phase is what the Parkinson patient loses: the ability
to carry out automatic activities with minimal demands on attention. During this
phase, the physical therapist stresses refinement of skills and consistency of
movement in a variety of environmental situations. 21 Although these principles
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from the motor learning theory have never been the subject of a research
study, the extrapolation of this concept to the PO population would seem to be
productive.
Exercise
Now that we know exercise helps slow down the appearance of
complications, thus preseNing optimal function,22 and we know how to
implement the motor learning theory, it is time to formulate a specific exercise
program which concentrates on the main problem areas of the disease
progression. A general rule for exercise is that one should be as physically
active as the condition permits without provoking undue fatigue. 9 ,14 I have
chosen to concentrate on four main problem areas associated with Parkinson's
Disease: 1) relaxation, 2) respiratory capacity, 3) postural maintenance, and
4) general range of motion.

Relaxation is difficult for the Parkinson patient to accomplish. Muscle
rigidity contributes to this inability to relax. 21 One of the symptoms greatly
affected by the inability to relax is resting tremor. Tremor becomes aggravated
when a person feels stress, frustration, and anxious. 9 A Parkinson patient can
thus benefit from relaxation exercises like deep breathing and stretching
exercises because each of these are completed slowly and within a patient's
comfort zone.
Respiratory capacity is also limited in the Parkinson patient secondary to
muscle rigidity.21 The flexed posturing of the patient limits the respiratory
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muscles' ability to fully expand which contributes to breathing difficulties.
Exercises such as deep breathing, trunk rotation, pectoral stretching, and prone
extension stretching are beneficial for increasing flexibility in the respiratory
muscles of the Parkinson patient.
Correct postural maintenance is also important when treating the
Parkinson patient. Muscle rigidity again contributes to the typically flexed
posture the patient displays and is apt to cause 1) increased back, neck, and
joint pain, 2) poor ambulation quality, and 3) restricted balance functions.
These problems obviously increase the patient's chance for falling, making the
patient less than optimally functional. Exercises like the hamstring stretch
prone extension stretch, calf stretch, pectoral stretch, chin tucks, shoulder rolls,
knee extensions, and gait preparation help correct and maintain proper postural
alignment, and decrease a patient's chances of falling.
Finally, general range of motion is important for the Parkinson patient to
maintain. 21 Because PO secondarily damages muscles and joints by the
improper functioning of muscles, range of motion is necessary to prevent joint
adhesions, muscle contractures, and muscle atrophy. Allowing a patient to
stiffen or muscles to atrophy prematurely adds to the pain, immobility, and
misery of the basic condition. The patient who finds it painful to move a joint
will not move the joint, and the problem continues to worsen. We must,
therefore, direct our attentions to preserving mobility through range of motion
exercises. Exercises such as trunk rotation, neck range of motion, shoulder

o
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shrugs, elbow flexion and extension, shoulder circles, toe and heel tapping,
knee extension, and gait preparation are beneficial in maintaining general range
of motion in the Parkinson patient. These specific exercises are well
demonstrated in the exercise videotape which accompanies this literature
review.

CHAPTER VI
EXERCISE VIDEOTAPE
The exercise videotape which accompanies this literature review is
specifically designed for patients diagnosed with PD. There is a significant
need for an exercise videotape for these patients. An exercise videotape
allows the Parkinson patient to assume full responsibility for his health as he
has the tools needed to maintain/improve his health. When a person is given
responsibility for his health, he is more likely to stick with an exercise program
that will benefit his current condition. An exercise videotape limits costs for the
patient. Instead of two or three treatment sessions per week with a physical
therapist and/or other health professional, the patient can complete a therapy
program at home without having to see a professional. Finally, in my
experience, a person is more apt to stick with an exercise regimen that is less
time consuming. Other exercise videotapes for Parkinson patients last almost
an hour, whereas this exercise videotape lasts only 35 minutes.
This videotape can be used in a variety of settings outside of the
physical therapy clinic or department. The videotape is useful in the home
setting where the patient can easily watch the videotape with a television and
VCR. Here the patient is able to use the videotape to exercise at his/her
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convenience during the day and exercise becomes a regular daily activity. The
videotape is useful in a support group setting. Here an aide can monitor the
patients on a one-to-one basis if needed; others are able to stay on task by
concentrating on the videotape. Also, the patients. benefit from the social
motivational factors which accompany exercising in a group. This videotape
can also be used as an instructional videotape for individual's who may not
have access to a TV or VCR. The physical therapist may use the videotape to
introduce a Parkinson patient to various exercises in a clinical setting.
The value of this specific exercise videotape is considerable. First, the
Parkinson patient will maintain or improve his health by preventing
complications and improving his overall fitness level. Second, the patient can
exercise independently with appropriate verbal and visual feedback to monitor
technique. Third, motivation is increased because the person is exercising with
three others, including one who is also diagnosed as having PD. Fourth, the
exercises are simple and easy to follow. Fifth, this exercise videotape can be
used in a variety of clinical or non-clinical settings. Sixth, this exercise
videotape lasts less than 35 minutes, whereas other exercise tapes run close to
60 minutes. Seventh, the patient can exercise at a time most convenient for
himself/herself during the day. Eighth, the patient can take responsibility for his
own health rather than rely on other people. This videotape serves many
o

beneficial purposes for the Parkinson patient.
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The exercises in this videotape were chosen based on their benefits to
Parkinson patients and on patients' ease in performing them. Individuals from
the Grand Forks Parkinson's Disease Support Group were instructed in each
exercise and then performed each exercise with appropriate verbal and visual
feedback. The group felt the exercises chosen were appropriate for Parkinson
patients and were relatively easy to perform. The group also felt there was a
need for this exercise videotape. One couple in the group eagerly volunteered
to be a part of the production.
Kay Ingwalson, who is diagnosed with PO, and her husband, Sterling,
agreed to help me demonstrate these exercises in the videotape. Each
exercise is explained in a simple manner to help the person at home
understand how to perform each exercise accurately. The exercises included in
this videotape are divided into two categories, Part 1: Stretching and Part 2:
Strengthening. The stretching portion begins in the supine position. We
perform Deep Breathing, Trunk Rotation, and the Hamstring Stretch. Next we
turn over into the prone position and perform the Prone Extension Stretch. In
standing, we perform the Calf Stretch and the Pectoral Stretch. The
strengthening portion of the videotape begins next. In sitting, we perform Neck
Range of Motion, Chin Tucks, Shoulder Shrugs/Circles, Elbow
Extension/Flexion, Arm Circles, Toe/Heel Tapping, and Knee Extension
exercises. We end the videotape performing a series of Gait Preparation
exercises in standing.
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This exercise videotape addresses primary musculoskeletal problem
areas of the Parkinson's patient. It provides the individual with a tool for
independently maintaining his or her optimal level of function.

CHAPTER VII
CONCLUSION
PO is a serious neurological disease which is becoming more and more
prevalent in the United States. PO is associated with three cardinal signs:
resting tremor, muscle rigidity, and bradykinesia. Secondary symptoms such as
flexed posturing, flat affect, decreased motivation, increased depression,
micrographia, visual problems, speech and swallowing problems, festinating gait
pattern, and freezing occur as the disease progresses, making it harder of the
patient to remain functional during normal daily activity. Although drug therapy
does help, research shows significant benefits for the Parkinson patient when
both drug therapy and physical therapy services are utilized together.
Physical therapy intervention trains Parkinson patients to acquire skills
for functional activities using the motor learning theory. Physical therapists can
formulate and design exercise programs which help prevent complications of
the disease and which improve the overall fitness level of the Parkinson patient.
The exercise videotape which accompanies this literature review is
developed specifically for PO patients. This exercise videotape demonstrates
specific exercises which prevent complications of PO and improve the overall
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fitness level of the Parkinson patient, which will ultimately benefit his or her
overall functional levels.
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